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The present relates to a system for controlling a load- 
liftincr apparatus, having a controllable drive, having 
a load-isearing element which is connected to the drive 
and is\ aligned vertically - as a result of 
gravitational force at least in a rest 
position -\having a load-receiving device which is 
connected to the load-bearing element, and having a 
regulating \ircuit for load-balancing purposes. The 
invention als\ relates to a control method which can be 
implemented, ik particular, by means of such a system. 

Systems of the abovementioned type are known with load- 
lifting apparatuses which are driven by electric motors 
and fluidic means! They serve for avoiding too much 
physical exertion \in the case of manually guided 
movements of all types of loads retained on the load- 
receiving device- As\a result of the load balancing, 
the load hangs at a selected height here and can be 
guided into its intended position with a minimal amount 
of force being applied, \such a system, which comprises 
a crane trolley guided okl a running-rail structure in 
at least one horizontal direction, is known, for 
example, from German Utility Model DE 297 19 865 Ul. It 
may be possible for the load-bearing element of the 
known load-lifting apparatuses to be flexible and to be 
wound up on a drum (cable, c\ain) , or it may also be 
flexurally rigid . 




A load-lifting apparatus with a\flexurally rigid load- 
bearing element is known, \f° r example, from 
DE 4342715 Al . This laid-open application describes a 
35 manually guided manipulator whioh has a vertical 
bearing journal about which a horizontally projecting 
load-bearing arm can be pivoted* 
At its end which is directed away \from the bearing 
journal, the load-bearing arm bears a lifting apparatus 
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ilch has a load-receiving means at its bottom end. The 
^-bearing arm comprises two sub-arms which are 
arrayed one behind the other and are connected to one 
anothek by a joint with a vertical pivot axis and thus 
form an\ngled arm. The load-bearing arm has a further 
angled a\i which is formed from two sub-arms and 
supplements^ the first to form a changeable 
parallelogra\located in a horizontal plane. 

In the case of\ some known control systems for load- 
lifting apparatuses, the magnitude of the empty weight 
and of the load Ytfhich is to be received has to be 
preset on a regulator. In order to avoid this 
disadvantage, it ik also possible, as is known from 
EP 0 733 579 Al r to provide weight-determining means on 
the load-lifting apparatus, 
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The object of the pre 
control system of t 
corresponding method i 
weight being preset, to 
straightforward manner in 
also being to ensure con 
simultaneously high level of 



invention is to provide a 
abatement ioned type and a 
n be used, without the 
lize load balancing in a 
trol terms g the intention 
enient operation with a 
f ety . 



This is achieved according to 1&ie invention in that the 
regulating circuit for ldad-balancing purposes 
comprises a device for generating a path-dependent 
signal, which corresponds to an\ essentially vertical 
movement of the load-bearing element and serves as an 
input signal for controlling the drive. 



Once the load has been received in \ the load-receiving 
device, it is thus advantageously possible for a force 
35 applied by the drive or a corresponding torque to be 
rapidly increased automatically until Vt corresponds to 
the weight of the load. The increase iA the drive power 
can take place, in the case of a driv^ driven b>y an 
electric motor, by motor-current control or, in the 
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case of a fluidic drive, by controlling the fluid 
pressure, for example with the aid of a servovalve. The 
poirH, in time at which the weight compensation has been 
achieVwi may be determined here with the aid of the 
5 device ^pr generating the path-dependent signal. The 
balanced \tate has been set when, under the action of 
the drive ,\the essentially vertical movement of the 
load-bearing element commences. The magnitude of the 
path-dependen\ signal here may advantageously be 

10 compared with \ desired value and, when the latter has 
been reached, »e force applied by the drive or the 
torque can be keWt constant at the value reached. The 
weight is thus \ balanced fully automatically. The 
detection of the \ desired value takes place in the 

15 millisecond range \and is thus so quick that the 
vertical movement oV v*CT*e load-bearing element is not 
perceived by the operator \nd thus, in addition, cannot 
have a disruptive efrat [on the operation. 

20 The drive may be, in\ particular , an electric motor 
which has the device for generating the path-dependent 
signal, as is the case. In particular, with an electric 
servomotor, in the caseXof which the path-dependent 
signal corresponds to an angle of rotation and can be 

25 picked up directly from thA motor. In the case of other 
types of electric motor, in is advantageously possible 
to provide, for example, that the device for generating 
the path-dependent signal As an incremental encoder 
arranged coaxially with the dAive shaft of the motor- 

30 \ 

The invention may also advantageously be used for load™ 
lifting apparatuses in which th& drive is a fluidically 
acting drive device, sucA as a pneumatic 
piston/cylinder arrangement ©r a pneumatically 

35 activated recirculating ball screA. 

For a further easy-to-operate configuration of the 
system, it is possible to provide k controller for the 
vertical movement of the load-bearing element, in which 



<Ase the controller comprise [sic] a control member, a 
ha\dling device for the load-receiving device and a 
dev\^e for generating a force-dependent signal, the 
forcer-dependent signal corresponding to a manipulation 
force Ycting vertically on the handling device, and the 
controAmenfcer being designed such that, in dependence 
on the deviation of the force-dependent signal from a 
desired veSlue, it emits a control signal for the drive 
for the purbose of initiating a movement of the load- 
bearing element, said movement corresponding to the 
direction and preferably also to the magnitude of the 
manipulation force . 

In a further conf iVuration of the invention, it is also 
possible to change Jkoth the predetermined desired value 
and the transmissionYbehavior of the control member by 
a setting member \in dependence on a signal 
corresponding to the Voad, Such guidance regulation 
advantageously allows ^compensation of load-induced 
frictional forces occurring in the system according to 
the invention- 

A further advantage of th^O&I^^J^i 011 ^ s that all the 
members of the system accordrAq to the invention which 
have a control or regulat in ANf unction, such as the 
control member of the controller for the vertical 
movement of the load-bearing ^lement, the setting 
member for the desired value of seld controller, etc., 
may be constituent parts of a \single programmable 
controller. 

Further advantageous features of t^he invention are 
contained in the subclaims and ir\ the following 
description. 




The invention will now be explained more 
reference to preferred exemplary 
illustrated in the drawing, in which: 
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shows a basic illustration of the use of a 



system for 
apparatus, 



controlling 



f igur 
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figure 4 



15 



figure 5 



shows a section through a lifting subassembly 
of a system according to the invention with 
an electromotive drive, 

phows a schematic illustration of the 
?ntroller of a system according to the 
mention, 

a front view of a first configuration 
landling device of a system according to 
[ention, 

shows a \side view, partly in section, of a 
second canfiquration of a handling device of 
a system according to the invention, 
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load-lifting 



figure 6 



shows, in 
section thi 
system a< 
fluidically act; 



implified illustration, a 

lifting subassembly of a 

to the invention with a 
drive, 



figure 8 



shows a longitudinal section through a safety 
device for a \system according to the 
invention with, Lh particular, a fluidically 
acting drive, 

shows a further configuration of a system 
according to the invention, with a flexurally 
rigid load-bearing element, 



The same parts are always proVided with the same 
designations in the various figure^s of the drawing, so 
that it is also the case that\ they are usually 
described only once each. 
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figure 1 shows , a system for controlling a load- 
lining apparatus 1 has a controllable drive 2, which 
ranged in a lifting subassembly 3. The lifting 



is 



emfoly 



on 



3 is designed as a crane trolley which is 
a running-rail structure 4 in at least one 
direction X-X. Connected to the drive 2 is a 
element 5 which is aligned vertically 
result of gravitational force at least in a 
rest position. The load-bearing element 5 is a cable 
which can beVfound up flexibly (in a flexurally slack 
manner) and onto a drum 6 located in the interior of 
the lifting subassembly 3. 



subas 
guided 
horizon 
load-bear 
Z~Z - as 
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The sectional illustration in figure 2 shows, in a 
first variant, howXthe lifting subassembly 3 may be 
designed specificallV The lifting subassembly 3 has a 



housing 3a in which tt 
drive 2, a servomotor 
cable . 



ire are located, as electromotive 
ie drum 6 for winding up the 



A load-receiving device 
bearing element 5. Said 
case illustrated, is a 



s connected to the load- 
lo&d-receiving device, in the 
dev\ce with a load-receiving 
mechanism which can be operated manually by an operator 
8, in particular with clamping Vjrippers for receiving a 
load 9 with a cylindrical receiving opening, e.g. a 
reel . 



Fastened at the free end of the lo^d-bearing element 5 
30 is a handling device 10 for the load-receiving device 
7, which also serves for movement guic 



As the schematic illustration of the Controller of a 
system according to the invention in £igure 3 shows, 
35 said system comprises a regulating circ\it for load- 
balancing purposes- Provided in said regulVting circuit 
is a device 11 for producing a path-dependent signal S, 
which corresponds to an essentially vertical, movement 
of the load-bearing element 5 and serves as\ an input 
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signal for controlling the drive 2. The regulating 
circuit also contains a regulating member 12 which is 
desl&ned such that, in dependence on a deviation AS of 
the A^th-dependent signal S from a desired value W, it 
can er^it, to an actuating member 13 for the drive 2, a 
regulating signal R for the movement of the load- 
bearing \lement 5, The actuating member 13 may be, for 
example, \a device for changing the motor torque 
(manipulated variable I) of an electric motor, such as 
the servocoVtroller illustrated in figure 2, or the 
pressure Q irk a fluidic device, such as the servovalve 
illustrated inXfigure 6. 
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Once a load 9 hi 
receiving device 
rapidly increased i 
the weight of the 
order to determine 
9, once reached, 
signal S is dete 
information relating 



been received by means of the load- 
a torque applied by the drive 2 is 
tomatically until it corresponds to 
]pad 9 received- In this case, in 
t a balanced state for the load 
has\ been set, the path-dependent 
his signal S contains 
beginning and/or the 



initial course of a 1 
following weight compens 
signal S is compared w± 
(formation of the deviation 6\) 
desired value W correspond (AS 
by the drive 2 is kept constan 
The regulating signal R here 
switching purposes [sic] , The 
bearing element 5 and/or of the load 9 thus comes to a 
standstill. The predetermined desired value W here may 
advantageously be extremely small. The constant motor 
torque or the pressure Q constitutes \l measure of the 
weight of the load 9 located on thea load-receiving 
device 7 and may be processed as A corresponding 
signal . 



movement which commences 
The path-dependent 
he desired value W 
When the signal S and 
0) , the torque applied 
at the value reached, 
erves for const ant - 
movement of the load- 



Using a servomotor as the drive 2 gives t^e advantage 
that it itself already contains, or forms A the device 



A for generating the path-dependent signal since it 
supplies a path-dependent signal S (for an angle of 
rotation a of the drive shaft) . 

As ca\ likewise be gathered from figure 3, the system 
according to the invention may advantageously have a 
controller for the vertical Z-Z movement of the load- 
bearing element 5. The controller illustrated comprises 
a control Vember 14 , the handling device 10 for the 
load-receiving device 7 and a device 15 for generating 
a force-deperfdent signal P, which corresponds to a 
manipulation force F acting essentially. vertically Z-Z 
on the handling device 10. The control member 14 may be 
designed here such that, in dependence on a deviation 
AP of the f orce-de\endent signal P from a desired value 
V, it emits a contrbl signal T for the drive 2 for the 
purpose of initiating a movement of the load-bearing 
element 5. This movement may then correspond preferably 
to the direction and JpS-Sgrably also to the magnitude 
of the manipulation fc 




Figure 3 also illustr^esXt^aV the system according to 
the invention may have a Xse^ing member 16 which, in 
dependence on a signal (e\ g* Vurrent I, pressure Q) 
corresponding to the load 9A chahges the desired value 
V for the force signal P, Xwtid- 0 * 1 corresponds to the 
manipulation force F acting vertically on the handling 
device- Moreover, the settingX member 16 may also be 
designed such that it changes the transmission behavior 
of the control member 14, which\ in dependence on the 
deviation AP of the force signaM. P from the desired 
value V, emits the control signal\ T for the drive. As 
has already been mentioned, such guidance regulation is 
advantageously suitable for compensating for load- 
induced frictional forces occurring in the system 
according to the invention, for example on the drum 6 
for the load-bearing element 5 or in a gear mechanism. 
The manipulation force F can be minimized in this way. 
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T^e controller for the vertical Z-Z movement of the 
load-bearing element 5 - including the force for load 
raoAient - can be used (with and without guidance 
regulation) irrespective of the presence or type of 
5 load-balancing regulation, /tt is thus possible, for 
examplX for the drive 2 of a system without a 
regulating circuit for load-balancing purposes to be 
speed-controlled directly via the manipulation force f/ 
Such a controller is particularly suitable, for 
10 example, foX palletizing loads 9 with a vertical Z-Z 
movement of We load-bearing element 5 taking place 
from top to bottom as the main advancement movement . In 
this case, theXvertical Z-Z movement of the load- 
bearing elements 5 (downward movement) may 
15 advantageously be Beaked in dependence on the magnitude 
of the path-dependeVt signal S- It is thus possible, 
for example, for tBe load 9 to be set down very 
x> smoothly" because, in\the last stretch of the vertical 
Z-Z transporting path, \the desired value V and/or the 
20 transmission behavior ofXt^^^ctuating member 16 may be 
such that a relatively latcge imknipulation force F — in 
comparison with the conc^£^&ns on the rest of the 
transporting path - corresponds^ to a relatively small 
displacement of the load-bearing element 5 and/or of 
25 the load-receiving device located thereon. Such a 
possibility is illustrated by\the signal flow path for 
the path-dependent signal S, which is depicted as a 
dashed line in figure 3. \ 

30 In order to increase the safety of the operator 8, the 
system according to the invention may be provided with 
a number of safety functions. It is Vhus possible - and 
this can also be gathered from figurfe 3 - to provide a 
safety controller for a manually\ operable load- 

3 5 receiving mechanism of the load-receiving device 7 r in 
particular for a clamping or gripping -mechanism, such 
as the clamping grippers illustrated in Vigure 1. Such 
a sa f e ty controller may have a safety control member 17 
which is connected to the device 11 for generating the 
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pa\h-dependent signal S and to the device 15 for 
generating the path-dependent signal P and blocks the 
manu\l operation of the load-receiving mechanism and 
only \eleases it (signal B) when, in the presence of 
the force-dependent signal P, there is no path- 
dependeht signal S present. The latter is the case when 
the load\9 is positioned on a rest. Despite an, in 
particulaA vertically Z-Z downwardly directed, 
manipulatedXforce F, the load 9 then no longer moves 
and, accordingly, a path-dependent signal S is no 
longer sensed Either. 

The path-dependent signal S may also be used in order 
to bring about ^braking when a maximum displacement 
speed of the load-kearing element 5 has been exceeded. 

For the drive 2 andAr for blocking the movement of the 



load-bearing element 
be integrated in the s 
This is also shown in 
may have a sensor 18, 
for registering the us 
may also have a switchi: 
the drive 2 and/or blocks 
bearing element 5 and only 



a further safety controller may 
m according to the invention. 
gureS3. This safety controller 
particular a light barrier, 
andling device 10 and 
er 19 which switches off 
movement of the load- 
hes on and/or releases 



the same (signal U) when thelsensor 18 signals the use 
of the handling device 10 (signal A) . 



The regulating member 12 of the\ regulating circuit for 
load-balancing purposes and/or the control member 14 of 
the control means for the vertical movement of the 
load-bearing element 5 and/or the ^setting member 16 for 
the desired value V of said controller and/or the 
switching member 19 of the safety \controller for the 
drive 2 and/or for blocking the load-bearing element 5 
and/or the safety control member Tfi of the safety 
controller for the load-receiving \ device 10 may 
advantageously, separately or together! be constituent 
parts of a programmable controller \ SPS . This is 
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i^iicated in figure 3 by the lines enclosing the 
ab\rementioned components. In particular, in addition 
to \he possibility of individual adaptation to a wide 
rang\ of different handling tasks using the 
programmable controller SPS, on account of digitized 

signalY rocessin 9' it: is also P ossible for the d Y naTnic 
behavioA of the control system to be influenced in a 
very f avertable and flexible manner. 

The programmable controller SPS may advantageously be 
arranged in\the vicinity of the drive 2, in particular 
the lifting subassembly 3 which accommodates the 



xn 



drive 2, as 



already been shown in figure 2 
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Figure 4 shows A by way of example, how a handling 
device, designated 10 in figure 1, of a system 
according to tne invention may be designed- The 
handling device lOVis designed for the operator 9 [sic] 
to operate with both hands, and is of frame-like form. 
The essential factoV for the configuration illustrated 
is that the handlind device 10 comprises at least two 
main parts 101, I02,\of which the first part 101 is 
connected in a fixed ir^jtfn^er^Spn the one hand, on a top 
cross-strut 103, to JL the \oad-bearing element 5 
(fastening location 5al)\ andjl on the other hand, on a 
bottom cross-strut 104,M^r t\he load-receiving device 7 
(clamping grippers) . The\ twoWoss-struts 103, 104 of 
the first part 101 are' Vasteh^ed on one another via 
laterally arranged tubulaV connectors 105, with the 
result that the abovementidjned frame-like basic shape 
is produced. 

The second part 102, on which\the manipulation force F 
acts, is arranged such that itXcan be moved relative to 
the first part 101, and is of 1 shorter overall length 
than the first part 101. It likewise has a cross-strut 
106, which is located between thA two cross-struts 103, 
104, in particular in the vicinjky of the top cross- 
strut 103, of the first part 10B Laterally arranged 



tabular connectors 107 are likewise fastened on the 
cr\ss-strut 106 of the second part 102 , and these each 
for\ handles for the manual operation, enclose the 
tubu\ar connectors 105 of the first part 101 
concerkrically and, on the underside, are mounted 
resili^btly on the first part 101. During operation, 
approximately half the manipulation force F/2 acts on 
each hand\e. 

Arranged aA the device 15 for providing the force- 
dependent signal P, as has been explained with 
reference to Maare 4, on the handling device 10 is at 
least one, in jftartrfcular inductive, displacement sensor 
for sensing tnjA cRa^ge in position of the two parts 
101, 102 relati^pV t\lone another which occurs under the 
action of the mampMlation force F. The displacement 
sensor signals, irA particular , a change AH (see also 
figure 4) in a distrknce^H between the top cross-strut 
103 of the first part 101, and the cross-strut 106 of 
the second part 102, cJf the handling device 10. 

Figure 4 also shows connections 108, 109 to the 
compressed-air supply ofi the load-receiving device 7 
and to the power supply, Bhese being located on the top 
cross-strut 103 of the firVt part 101. Also arranged on 
the cross-strut 106 of the second part are an on switch 
110- and an off switch 111 Vor the controller of the 
vertical Z-Z movement of tha load-bearing element 5* 
Further switches 112, 113 \ for manual operation 
(operation using both hands) are located on the two 
tubular connectors 107, designe^i as handles, of the 
second part 102. These serve\ for activating the 
pivoting and/or release function of the clamping 
grippers. As has already been mentioned, using the 
safety controller, by means of a safety control member 
17, the manual operation, in particular the release 
function, of the load-receiving mechanism can be 
blocked and can- only be released whenX in the presence 
of the force-dependent signal P, thete is no path- 



dependent signal S present. 

Figure 5 shows a further configuration of a handling 
devicd 10 of a system according to the invention. This 
handling device 10 is designed for the operator 8 to 
operate Vith one hand, and is of elongate form. It is 
also esseVtial for this configuration that the handling 
device 10 Yoraprises at least two main parts 101, 102, 
of which th\ first part 101 is connected firmly, on the 
one hand, toVhe load-bearing element 5 on the top side 
and, on the other hand, to the load-receiving device 7 
on the underside. In this embodiment, the second part 
102 is designed\as a hand lever which is connected to 
the device 15 foV providing the force-dependent signal 
P - likewise an, Vn particular inductive, displacement 
sensor- The dispM&^ment sensor is located in the 
interior of the flr%t pfert 101 and supplies a signal P 
for a distance! \no\ \ designated specifically in 
figure 5) between We\t/Wjo main parts 101, 102 r it being 
possible for said d^LslSance to be changed by the 
manipulation force F \apj^^ed to the hand lever- A 

handle 114 which is installed in a fixed manner on the 

\ 

first part 101 is provide^ for movement guidance of the 
handling device 10. 

By virtue of this sensor arrangement and selection, in 

\ 

the case of the two embodiments (figures 4, 5) of the 
handling device 10, the manipulation force F can be 
sensed in a highly precise manner. The two 
configurations of the handling device 10 may be used in 
combination with both an electromotive and a fluidic 
drive 2. 

A system according to the invention with an already 
mentioned second drive variant - a^f luidically acting 
drive 2 - is illustrated in figure 6 in a manner 
analogous to figure 2. The lifting subassembly 3, once 
again, has a housing 3a in which the dVum 6 for winding 
up the cable (load-bearing element \) and, as the 



kuidically acting drive 2, in the simplest case a 
pneumatic cylinder may be located. The drawing, 
however, indicates a different, pneumatic drive 2 which 
is Known per se- Such a drive 2 may comprise, for 
examp\e, a laterally closed-off cylinder jacket and a 
ball sVew installed in a fixed manner therebetween. By 
virtue \f the ball screw, it is possible for a 
translat<\y movement - produced when a piston located 
within th A cylinder jacket is subjected to compressed 
air - to b\ converted into a rotary movement for 
driving the \rum 6. In this configuration, the device 
11 for generating the path-dependent signal S is an 
incremental encoder which may preferably be arranged 
coaxially with \he drum 6 or - as illustrated - on a 



for the load-bearing element 5. 
nal S thus corresponds to an 
of the drum 6. For a system 
ion with a f luidically acting 
ible - as is shown in the 
illustration - to provided further safety device. This 
is a fluidically, in Particular pneumatically, acting 
brake 20 for the flexible load-bearing element 5, in 
particular for a cable. 



deflecting rolle 
The path-depend 
angle of rotat 
according to the 
drive 2, it is 




The brake 20 is illustrated on its own in figure 9 
[sic] _ It has a cylinder-like housing 21 with a cover 
22, which closes off the housing 21 on the top side, 
and a base plate 23, which clbses off the housing 21 on 
the underside. A piston 24 isV guided such that it can 
be moved longitudinally in the\ housing 21, said piston 
subdividing the housing 21 iVto a sealed pressure 
chamber 25 for a pressure-generating fluid and into a 
spring chamber 26. The cover 2^, base plate 23 and 
piston 24 each have a lead-through opening (not 
designated specifically) for the Voad-bearing element 
5. Arranged in the spring chamber 2^6, around the load- 
bearing element 5, are at least twd blocking elements 
27, which, in the configuration illustrated, are balls 
in particular. The blocking elements \27 are subjected 



the action, on the one hand, of springs 28 and, on 
the\ other hand, of the piston 24 under the fluid- 
sure action. The spring chamber 2 6 has a region 29 
whicA tapers in the direction of the piston 24 such 
that Vie blocking elements 27, when they are located, 
in thA presence of the f luid-pressure action, in a 
spring-^Lde part of said region 29, release the load- 
bearing \aement 5 and, when they are moved, in the 
absence oft the fluid-pressure action, into a piston- 
side part qf the region 2 9 under the action of the 
springs 28, Narrest the load-bearing element 5 in the 
housing 21. By virtue of this safety device, it is 
possible to pAvent the load 9 from crashing down if 
the operating pressure of the fluid fails, 

A great disadvan£^geo€ fluidic drives 2 resides in the 
risks which arl pas|A on a load 9 being suddenly 
released from V ie \ ^^ ad " receivin 9 device 7 in an 
undesired manner . N^e3^V result of the abrupt absence of 
the load 9, this resVl\s in an explosive reaction in 
the drive 2, in whichXca^e the load-bearing element 5 
is torn upward. The abovec^scribed brake 20 may also 
advantageously be usebA in order to prevent such 
situations from a safe-fey point of view. For this 
purpose, the brake 20 canYbe installed, in the lifting 
subassembly 3, in an installation position which is 
rotated through 180° in relation to the installation 
position shown in figures 6\and 7. The path-dependent 
signal S, which corresponds too an essentially vertical 
Z~Z movement - in this case upward movement - of the 
load-bearing element 5, may tW^n additionally be used 
as an input signal for controlling the brake 20, to be 
precise for opening a pressure \ relief valve for the 
pressure chamber 25. It is thus possible to prevent a 
sudden upward movement of the loa^-bearing element 5, 
there being generated, in the brake 20, a force which 
opposes the force of the fluidic dVive 2 and prevents 
the drive 2 from being destroyed and hazardous 
situations from arising, A brake 20 ita the installation 



iition shown in figures 6 and 7 may advantageously be 
>ined with a brake 20 in the position rotated 
igh 180°. 




In particular in the presence of a fluidically acting 
drive \device for the [sic], it is advantageously 
possiblX to provide an, in particular, exchangeable 
storage Eattery for the power supply of the regulating 
circuit f&r load-balancing purposes, of the controller 
for the vertical Z-Z movement of the load-bearing 
element 5, \of the safety controller ( s) and/or the 
programmable Controller (SPS) . There is then no need 
for a mains poWer supply. Such a storage battery may be 
arranged, for ^kample, on or in the handling device 10, 
with the resultVthat it can easily be removed from the 
system and reconnected once it has been charged up. 

In contrast to thfe \bovedescribed configurations - it 
is also possible lor ffc^ load-bearing element 5 to be 
designed rigidly, fioV IJ&ample as a rack or the like. If 
such a rack is to ]U\Jbsed, a corresponding pinion, for 
engagement in the teetsA of the rack, may be provided on 
the drive 2 for movement-initiation purposes. The 
device 11 for generatlngS^he path-dependent signal S 
may then also be designed such the [sic] it is possible 
to sense an essentially Vertical Z-Z movement of such a 
rack. For this purpose, in order to provide the path- 
dependent signal S, it isXalso possible to use sensors 
by means of which a linear displacement of the load- 
bearing element 5 is sensed\d irectl y - 

A further possibility for mexurally rigid design of 
the load-bearing element has )a lread y ^ e ^ n indicated in 
the introduction. Such an arrangement, which is similar 
to the manipulator known fVom DE 4342715 Al, may 
also - see figure 8 — be designed such that the load- 
bearing element 5 comprises a load-bearing 
parallelogram in which sub-arms 3b are connected to one 
another at joints 31 with a horizontal pivot axis, it 
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Lng possible to change the angle position and the 
lengths of the sub-arms 30 of the load-bearing 
Llelogram located within a vertical plane 
(illustration in dashed lines) . with such an 
arrangement, the path-dependent signal S may likewise 
correspond to an angle of rotation a, to be precise to 
an angleW which two sub-arms 30 of the load-bearing 
parallelogram which are connected to one another via a 
joint 31 ii\each case, move in relation to one another* 
for generating the path-dependent signal 
advantageously, once again, be an 
soder which is arranged coaxially with 
the joints. The system which is shown 



The device 
S may th< 
incremental 
the pivot axis 



in figure 8 is, \o nce again, a system with a fluidic 
drive 2 (pneumat\c unit or hydraulic cylinder) . For 



such a system, the 
dependent signal 
arranged on the pij 
the linear displai 
receiving device 10 



ms 



11 for generating the path- 
also be a sensor which is 
od and is intended for sensing 
t. In this case, the load- 
rmed simply by a load hook. 



It has already been possible to gather from the above 
configurations that theYpresent invention, rather than 
being limited to the exemplary embodiments illustrated, 
also covers means 



and measures which act in the same 
way in the context o^ the invention, such as 
configurations of the drive 2 which have not been 
described here. For example\ also possible as the drive 
2 is a combination of a\ linearly acting fluidic 
piston/cylinder arrangement wi-th a roller arrangement, 
constructed in the manner of\a block and tackle, fox 
movement-deflection purposes, Vt being possible for an 
incremental encoder to be arranged, coaxially with the 
rollers, as the device 11 fo\ generating the path- 
dependent signal S. 



As the sensors for sensing the manipulation force F or 
for providing the path-dependent \ignal S, it is also 
possible to use sensors other 



than those which have 
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beten described here. 

Th\ person skilled in the art also has a variety of 
possible wa y s of c ° nfi 9 urin 9 the in vention farther. For 
5 example, for its movements in the horizontal direction 
X-X a\d/or Y-Y r it is also possible for the load- 
liftinX apparatus 1 to be assigned at least one drive 
device Viich can be activated in dependence on a forced 
deflection of the load-bearing element 5 - said 
10 deflection* being based on the vertical alignment Z-Z 
which is Y stablished automatically as a result of 
gravitational force in the rest position - and which 
has a specifVc control system for this purpose. In this 
respect, youA|r^NFef erred in full to the German Utility 
15 Model DE 291 W 8^5 Ul mentioned in the introduction. 

Furthermore , VjfeWer than being limited to the 
combination of\ features defined in claim 1, the 
invention may aLso defined by any other desired 

20 combination of spXcific' features of all the individual 
features disclosed\in their entirety. This means that 
basically virtually^ any individual feature of claim 1 
can be omitted artd/or replaced by at least one 
individual feature disclosed at some other point of the 

25 application. To this text ent, claim 1 is merely to be 
understood as being tfhe first trial wording for an 
invention. 
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